per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT 



WORLD '^^^OPEKTY ORGANIZATION 



(51) International Patent Classification 5 : 
C07D 333/38, AtflK 31/38 



Al 



(11) Iateraatfont Publication Nombeij; 
(43) International Publication Date: 



CQQPER> TION TREATY (PCT) 



I (21) iDtenattoiul Application Number: PCT/EP92/00713 
(22) International Filing Date: 31 Match J992 (31.03.92) 



(30) Priority data: 

MI91A001146 



24 April 1991(24.04.91) IT 



I <™>Appltaotj^ 

(n) . CtPPva*™. 20. 1-20122 

(72) Inveator; aod 
W W^^plicant (for US only) : QUADRO. Giuseppe 
(Tr/IT); Via Pisacanc, 34/A, 1-20129 MUano (IT). 

™ A tt!i r *& C S ET P? ? I ? , 3P*5 Studio Consulenza Bre- 
vettuale. Via Rossini. 8, 1-20122 MUano (IT). 



(81) Designated States: AT (Eu; 
(European patent), BF (( 



patcng.BR, CA, CF(OAFT 
CH (European patent), CI 
patent), CS, DE (European 
tent), ES (European patent L 
GA (OAPI patent). OB (E i 



patent), OR (European 
tent). JP, KP. KR, GTlSj 



ropean patent), MO. ML 



PI P*tcnt), MW, NL 

SE (European y . 
(OAPI patent), TG (OAPI 




WO 92/19612 

12 November 1992 (12.1 1.92) 



jt mean patent), AU. BB, BE 
(OAPI patent). BG, BJ (OAPI 

' J???JlP- CG < OAPI P* tem >. 
(OAPI patent), CM (OAPI 
- patcm), DK (European pa* 
). f% FR (European patent), 
tropean patent), GN (OAPI 
ent). HU, IT (European pa- 
<r (f^P*** patent), MC (Eu- 
(C API patent), MN, MR (OA- 
ircpean patent), NO, PL, RO. 
P?t wit), SN (OAPI patent), TO' 
;>atent),US. 



pai ent), 



Published 

With international search report. 



(54)TU,e: A^RTCRIOSCLEROTIC AGENT, A PROCESS FOR THE PREPARATION 



THEREOF 
(57) Abstract 

3-Acetoxythiophe D i>2-< a irboxylic acid, a process for the preparation thereof . 



THEREOF AND THE USE 



and the use theredf in human therapy. 



AVAILABLE COPY 



ATTORNEY DOCKET NUMBER: 10177- 19 1-999 
-SERIAL NUMBER: 1 0/603 J 15 
REFERENCE: B102 



T 



per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT 



WORLD TNTBLLECTUAi PROPERTV ORaAHOATlOK 
Interaction*! Bare*w 



CQQPER> .TION TREATY (PCT) 




(51) International Patent Classtileatloo 5 i 
C07D 333/38, A61K31/3S 



Al 



(11) International Publication Nomber: 
(43) International Publication Date: 



WO 92/19612 
12 November 1992 (12.1 i.92) 



(21) International Application Number: PCT/EP92/00713 

(22) International FlUng Date: 31 March 1992 (31.03.92) 



(30) Priority da to: 

MI91AO0U46 



24 April 1991 (24.04.91) 



IT 



C71) ApplUxatJfor all designated States except US): MEDEA RE- 
SEARCH S.R.L rrr/m; V,a CapVucani, 20, 1-20122 
Milano (IT). 

(72) Investor; and 

(75)InTeato^ApplIcaiit (/or onfcj QUADRO, Giuseppe 
(IT/IT); Via Pisacane, 34/A, 1-20129 Milano (IT). 

(74) Agent: BIANCHETTI, Giuseppe; Studio Consulenza Bre- 
vettuale. Via Rossini, 8, 1-20122 Milano (IT). 



(81) Designated States: AT 
(European patent), B 



viiuiupam parent), u* (Ufl 



patent), CS. DE (Europe* 
tent), ES (European patent I, 
OA (OAW patent). OB ~ 
patent), OR (European F » 
tent), JP. KP, KR, LK, LU 
ropcan patent), MG. ML (dAPI 



4^ EE* P^ft AU. BB. BE 
F (OjSPI patent), BG, BJ (OAPI 
Pf^ntX CG (OAPI patent), 
(OAPI patent), CM (OAPI 
patent), DK (European pa* 
I. FI, FR (European patent), 
— *n patent), GN (OAPI 



(E iropean /x va 

Pa ent). HU, IT (European pa 
[European patent), MC (Eu- 



Plp^tX MW, NL u- . 
RtT, SD. SE (European pa 
(OAPI patent), TG (OAPI 



patent), MN, MR (OA- 
_i patent). NO. PL, RO, 
r - SN (OAPI patent), TO' 
>atent),US. 



(Eurc pean 
at ent), 



Published 

With international search report. 



(54)lltU: ^ARTCRlOSCtERO-nC AGENT. A PROCESS FOR THE PREPARATION 



THEREOF AND THE USE 



(57)Abjtrect 

J-Aeetoxytbiaphene-Z^xbo^c .cid. a proccs, for the prep*.** thereof and the uie theredf 



in human therapy. 



FOR TUB PURPOSES OF INFORMATION ONLY 
-..puJ^^be*^ *"* P! " 1y '° PCT °" « h< ™ a P««"P«»« pub.bhl^ in.crn.aon,, 



AT AidUu 

Ail AuU/4Jy 

MS B^tuilcn 

98 tid^^m 

BP BorfcU* Kmj 

BJ Bam. 

BR Unril 

CA Ctmida 

CP C'cMrut AIocom lU-pubne 

CC C o«c» 

Of Sttti/cfkjcul 

Ct CTflu; dlvabt; 

CM (mcivm 

C5 CVcctuadov^LU 

tttc »- . 1. 




MN 
MR 
MW 

HL 
NO 

n. 

RO 
RU 
SO 

cc 

SN 

su 

TO 
TC 
US 



Mali 

Moogptia 
Mauri Liruj 

NisUicrUnd* 
Noo«> 



Ktmbn FvdcJ at ton 



Sweden 
Senegal 
Soviet Umoo 
CT«d 
Toco 



WO 92/19612 



PCT/EP92/00713 



AHTIARTKRIOSCL EROTIC AGENT. 



PROCIISS 



FOR 



THE 



PREPARATION THEREOF AND THE DSE THEREOF 



The present invention relates to 3-acetoxy- 
thiophene-2-carboxylic acid, which will jiereinafter be 
named MR-2058, of formula 



O-CO-CH 



'COOH 



CD 



10 



15 



20 



25 



and to the pharmaceutical acceptable slits thereof. 
The invention also relates to a proctess for the 
preparation of compound MR-20S8, to pharmaceutical, 
compositions containing them and to the uie thereof in 
the preparation of medicaments useful in j:he treatment 
of arteriosclerosis. 

The compound of the invention is characterized by 
the presence of a ca'rboxy group; therefor J the present 
invention also relates to all the possible salts of the 
acid with non toxic, pharmaceutical^ acceptable 
organic and inorganic bases. Examples of sJid salts are 
the sodium, potassium, calcium, iron, sink salts; as 
well as those with diethylethanolamine , | morpholinc , 
piperidine, triethylamine . 

The migration and proliferation of the smooth 
muscle cells (SMC) of the arterial wall arL the basic 
events in pathogenesis of the main cardiovascular 
diseases, such as hypertension, atherosc: erosis and 
tho " oooei«»tea atneros el erosis syndromes often 
occurring after coronary by-pass and angiopli6ty. 
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Therefore, substances which can int 
processes are highly requested. 

Now, it has been found that 
surprising- activity inhibiting proliferation of SMC of 
the arterial wall, and it also has othnr interesting 
physiological properties* 
Antiarteriosclerotic effects 

MR-2058 proved to have a marked abil:.ty to inhibit 
the proliferation of SMC from rat aorta, 
carried out according to the procedure 
Bernini et al. (Pharm. Res, 1, 27-35, 1990] 
An ti -platelet aggregation activity 

In the tests according to Gartin 
(Pharmacol. Res. Comm. Vol. 15, No. 1, 1:>83), MR-2058 
was found to have an anti -platelet aggregation activity 
comparable to that of acetyl salicylic acid. 
Antithrombotic activity 

The experimental model described by 
coll. (Tromb. Res. 9, 67-80; 1976) was use* !, 



srfere in said 



M*-2058 has a 



I 



in the test 
described by 



in evaluating the percent protection against death 
induced by arachidonic acid in the rat. 

In the group of animals treated with] MR-2058, a 
high percentage of thrombosis inhibition was evidenced, 



which percentage being greatly significant 



et 



al. 



Kohler and 
consisting 



the control**, 
drugs . 

The process 
according to the 
below. 



and higher than that of the control 



for the preparation 
invention, is shown in 



compared to 



C|f MR-2058, 
the scheme 
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/ COOCH 2 CH 3 

C ♦ COOCH 2 CH 3 

CH ^ C H 2 
HS 



CII) 

HCCOOCH 2 CH 3 

HC^ ^CH 2 - COOCH 2 CH 3 



CXII) 




(V) 



/ 



OH 




'/ V 



COOH 



CVI) 
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HC 

II 

HC 



V 



COOCH 2 CH 3 
. CH 2 -COOCH->CH, 



CIV) 



/ 



OH 




COOCH,CH 3 
CV) 



1/ 



/ 



OH 




/ 



'COOH 



CVI) 
PGOCH , 




U 



"COOH 
<I> 



Ethyl propiolate (II) is condensed with ethyl 
thioglycolate (III) in an equimblar ratio. The 
resulting compound (IV) i B cyclized tD ethyl 3- 
hydroxytfiiophene-2-carboxylate (V); the 
hydrolysis of the ester and the acetyla 



hydroxy group at the 3-position give MR-205$ (I), 



subsequent 
:ion of the 



The reaction of (II) and (III) is carri 
medium consisting of an aqueous-organic 
phase, comprising an organic solvent mixed 
in various ratios; solvents such as methane 



acetone, dioxane can be used, a 1/1 (v/v) e1:hanol-water 



mixture being preferred. This reaction is 
the presence of an acid-binding agent 



ed out in a 
homogeneous 
with water 
1, ethanol, 



promoted by 
such as 



I 
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trimethylamine, tri ethyl amine , pyridine. Compound (III) 
is present in the two isomeric cis-trans forms; however 
the isomeric mixture is directly used in :he subsequent 
step* 

Cyclization of (IV) occurs via the carbanion, and 
it is carried out with conventional metl ods in which 
such an intermediate is formed, i.e. in the 
a strong base, such as an alkali alkoxide 
sodium methoxide, in anhydrous solvents, 
benzene, toluene, xylene. 

The preparation of (V) is an alternat: 



the one described in literature (Berichte 87, 841; 



1954), which consists in preparing (V) 



ethyl propiolate and thioglycolate in benzene, with 



contrary, the 
Lzation gave 



sodium ethoxide, with a 30* yield. On the 
isolation of (IV) and its subsequent cycl 
(V) in a 67% total yield. 

Hydrolysis of (V) to (VI) is carried out 
temperature from 50 to 60 *C; a higher 



causes pitch to form, whereas at lower temperatures the 



reaction does not proceed. In literature 
841? 1954) the hydrolysis carried out at 



(VI) in a 35* yield. Product (VI) is unstable and it 



presence of 
for example 
such as 



ve method to 



directly from 



at a 
temperature 



Berichte 87, 
100 # C gives 



time , even 
Therefore, it 



undergoes darkening and decomposition with 
if it is shielded from air and light, 
must be reacted as soon as prepared. 

The following example further illustrates the 
invention. 

Example 

3-AcetMyfch* ophene-2-carboxvlia i c ld 



1) 



Ethyl 3-(2-ethoxycarbonylethyl)thio-2-prDpenoate 



woao/istoiz 



10 



15 



20 



25 



30 



To 



a mixture of 11.2 ml (0.1 nole) of ethyl 



thioglycolate, 100 ml of EtOH/H 2 o (1/1 
drops of triethylamine, 10.4 ml (0.1 



propiolate are added dropwise. The mixture is left 



under stirring at room temperature for 3 
is evaporated off, stripping water, 



- v/v) and 5 
nole) of ethyl 



hours. Solvent 
if any, with 



of the two 
product is 



2) 



toluene. (IV) Is obtained as a slightly yillow liquid 

NMR analysis evidences the presence 
cis/trans isomers in a 77/23 ratio. The 
directly used for the subsequent step. 
Yield: 22 g (quantitative) 
NMR (CDC1 3 , : in agreement 
TI,C (Ph CH 3 /AcOEt «= 9/1): unitary Rf 
Ethyl 3-hydroxythiopheoe-2-carboxylatle 
7 g (0.13 mole) of sodium methoxide 
in 80 ml of anhydrous toluene. 22 g (0.1 
dissolved in 10 ml of anhydrous toluene 
therein, under strong stirring. 

The reaction mixture is left to reac| for 1 hour, 
after which a red solution is obtained, 
cooled and adjusted to pH 2 with cone, 
acid. The mixture is stirred for 10 win., 
phases are separated. The aqueous phase i 
20 ml of toluene. Solvent is evaporated of 
phase i to yield 21.3 g of a dar* orange liquid which is 
distilled under reduced pressure, recjovering the 
fraction boiling at a temperature of 115-1 10 *C (p - 20 
ram Hg). (VI) Is obtained in the form of a 
liquid. 

Yield: 11.54 g (67%) (Lit. bp - 109*C/^6 mm Hg) 
NMR (CDC1 3 ) ; in agreement 



0.3 

are suspended 
mole) of (IV) 
are dropped 



^hich is ice-* 
hydrochloric 
then the two 
4 washed with 
the organic 



light yellow 
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is over, the 
C for 7 hours 



TLC (AcOEt - 9/1): unitary Rf - 0.6 

3) 3-Hydroxythiophene-2-carboxylic acid 
11.54 g (0.0671 mole) of (V) are dropped into 85 

ml of 4N aqueous NaOH. When the addition 
reaction mixture is heated on bath at 60 c 
(brown solution). The mixture is ide-cooled and 
acidified to pH 2 with cone. HC1: a solic precipitates 
which is filtered and dried in the air, to obtain (VI) 
as a light pink solid. 
Yield; 5 g (52%) 

M.p.: 112-114°C dec. (lit. 108 # C) 
TLC (toluene/dioxane/AcOH - 45/10/2) 
Rf - 0.25 

NMR (CDC1 3 + DMSO) and I.R. (nujol): i|» agreement 

4) 3-Acetoxythiophene-2-carboxylic acid 
A mixture of 4.62 g (0.0321 mole) of 

of acetic anhydride is kept under stirrling at room 
temperature for 6 hours. The resulting brjown solution 
is washed with water and extracted with fethyl ether. 



unitary 



VI) and 7 ml 



The organic phase is dried and evaporated 



The 



resulting residue is chromatographed on 150 
gel using n-hexane/ ethyl ether - 1/1 as 
obtained pink solid is crystallized from 
ether. (I) Is obtained as a nearly colorless 
Yield: 3.3 g (55*; 

TLC (n-hexane /ethyl ether - 1/1): Rf - 
(toluene/dioxane/AcOH • 45/10/2): Rf - 
impurity at a higher Rf 

I.R. (nujol): 1650 cm" 1 ( \) c - 0 -COOH) 
( v) c « 0 -0-CO-CH 3 ) 

Elementary analysis for C 7 h^0 4 S 



g of silica 
eluent. The 
diisopropyl 
solid. 

).l unitary 
0.3, slight 

1760 cm -1 



15 



20 



2S 
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% calc. C 45.16 H 3.23 
% found C 45.23 H 3.28 
NMR (CDC1 3 ) fs 3H <-OCOCH 3 ), 6.9 



CH-S), 7.6 6 d 1H (CH - CH^S), 7.7 6 bzjoad sign. 1H 
(-C00H). 

Note 

Product (4) and its precursor 
substantially the same Rf with many 



differ in the iodine adsorption <<3) adsorption being 



o d 1H (CH = 



(3) 
eluents 



have 
They 



10 higher). Therefore, in order to follow 



progress (step 4 ) by TLC, even though tte products do 



the reaction 



iodine as the 
in 



adsorb UV light, it is necessary to use 
developer after the plate has been elated twice 
n-hexane-ethyl ether - 1/1. 

Salification of the carboxy group of (I) can be 
carried out with conventional techniques.. The 
corresponding sodium, potassium, ethanolamine salts 
were prepared. 

The present invention also relates to 
pharmaceutical compositions containing compound MR-2058 
as the active ingredient, alone or in actmixture with 
conventional carriers and excipients, accc 
techniques described, for example, in 

Pharmaceutical Sciences Handbook" Mack. Pu^. Co., N.Y 
U.S.A. I 

Examples of pharmaceutical compositions are soft 
and hard gelatin capsules, tablets, optionally in 



rding to the 
"Remington ' s 



gastro-resistant or slow-release forme 
solutions and suspensions for the oral an 



administrations , 
forms. 



powders , 
i parenteral 



suppositories , 



sustained-release 



PCTA2P92/00713 



The pharmaceutical carriers can be 
solid forms, such as lactose, talc, PVP 
agents , such as magnesium stearatej sus 
such as methyl cellulose; and/or 
polyoxyethylene stearate; preservatives 
hydroxybenzoates; flavoring and sweetening 

The compositions of the invention 
preferably in unitary dosage forms, 
therapeutically effective amount of MR-2058 

The daily dosage will depend on the 
the disease to treat, as well as on tfce 
conditions. 



pending 



surfactants 



ai e 



efccipients for 
granulating 
agents, 
such as 
such as 
agents ♦ 

formulated 
Containing a 



severity of 
patient's 
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CLAIMS 



L. 3-Acetoxythiophene-2-carboxylic acid of formula 

,o-co-ch, 




(i) 



COOH 

and the pharmaceutically acceptable salts thereof. 
2. A process for the preparation of t$e compound of 
claim 1 characterized in that: 

a) ethyl propiolate (II) is condense a 
thioglycolate (III); 

b) the resulting intermediate (IV) is cycjLized to ethyl 
3-hydroxythiophene-2-carboxylate (V) ; 

c) (V) is subsequently hydrolyzed and aceiylated at the 
3-hydroxy group, according to the following scheme : 



/ COOCH 2 CH 3 

C + 
III 

CH 



HS 

(II) 

HC-COOCH 2 CH 3 
H <N $ , CH 2- CO0CH 2 CH 3 
(IV) 

.OH 



COOCH-CH- 
I 2 3 

JCH 2 



HC-COOCH 



HC^CH 2 



(III) 



with ethyl 



^3 

COOCH 2 CH 3 
CIV) 



fcOOCH 2 CH 3 
CV) 



COOCH 2 CH 3 



(V) 



11 v x 



(VI) 
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3, A process according to claim 2 characterized in 
that ethyl propiolate and ethyl thioc lycolate are 
reacted in a 1/1 <v/v) ethanol-water mixture in the 
presence of triethylamine and the obtainei compound is 
recovered from the reaction mixture, 
cyclized .to ethyl 3-hydroxythiophene-2-cairboxylate via 
carb anion using sodium methoxide in anhydrous toluene 

4. Pharmaceutical compositions containing 
compounds of claim 1 as the active 



the 
ingredient, 



pha rmaceut i ca 1 ly 



2laim 



as 



optionally in admixture with 
acceptable carriers and excipients. 
5* The use of the compounds of 
therapeutical agents. 

6. The use of the compounds of clain 
preparation of a medicament for the treatment of 
arteriosclerosis . 
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